Objective. The evolution of managed care has raised concerns about differential access to care for children with cystic fibrosis (CF). We tested the hypothesis that children with CF with managed care attended CF centers less frequently compared with children with non-managed care.
Decreased Attendance at Cystic Fibrosis Centers by Children Covered by Managed Care Insurance | Ian Nathanson, MD, Gabriela Ramírez-Garnica, PhD, MPH, and Stacey Armatti Wiltrout, MA, MS to socioeconomic status (e.g., caregiver's education and employment status) may also play a role. [6] [7] [8] [9] CF is an example of this type of chronic illness. CF is a common genetic disorder characterized by tenacious secretions in multiple organs, most notably the lung, pancreas, and liver, with symptoms typically appearing early in life. 10 Formerly, children died at an early age, but adherence to treatment guidelines developed over the past 2 decades and the use of comprehensive centralized care have increased the median survival rate to 31.6 years. 11, 12 Approximately 85% of all CF patients in the United States receive care from multidisciplinary CF centers that are part of a network accredited by the Cystic Fibrosis Foundation. CF centers use guidelines to deliver care and submit individual patient data to a national patient registry. CF centers also collaborate in educational programs and basic and clinical research. Such a well-organized network provides a good sampling frame and makes CF an attractive model to evaluate the effect of health insurance coverage on access to health care among patients with a chronic disease.
We hypothesized that managed care limited use of CF centers by children with managed care compared with children with nonmanaged care. The outcome was whether the child attended the CF center in the past 4 months, as called for in the national guidelines.
METHODS

Study Design
This was a prospective cohort study designed to assess the impact of insurance coverage on the cost and use of services by children with CF. Trained interviewers collected data by telephone every 4 months over a 2.5-year period for a total of 7 interviews. In an effort to minimize recall bias, the study methods called for each interview to be completed within 120 to 150 days of the previous one. We collected data for this study from three sources: (1) the child's primary caregiver; (2) representatives of insurance companies; and (3) the Cystic Fibrosis Foundation Patient Registry.
Children with chronic illnesses rely on access to experts for many of their health care needs. These needs include frequent visits to specialists, expensive prescription medications, and other state-of-the-art interventions. Although traditional indemnity or fee-forservice plans allow patients unrestricted access to care, the evolution of managed care as a primary payer for services has caused patients and providers alike to voice concerns that this form of insurance may adversely affect access to care.
Despite well-established guidelines for immunizations, infants in an ambulatory setting who were enrolled in Medicaid managed care did not have improved rates of immunizations when compared with children who had Medicaid fee-for-service. 1 Given that immunization schedules are well delineated, questions arise as to the effectiveness of managed care in meeting guidelines for care of patients with chronic illnesses. Konstan et al. reported that 40% of cystic fibrosis (CF) patients did not meet the recommended criteria for routine evaluation and monitoring and that managed care might have restricted access to specialty care (CF centers). 2 Compared with healthy children, costs for medical care for children with chronic illnesses are higher. Newacheck et al. showed that children with chronic illnesses use hospital and outpatient services 10-fold more than well children. 3 Ireys et al. reported that 8 chronic illnesses termed "tracer conditions" were responsible for disproportionate consumption of available health care dollars in a Medicaid program. 4 Fowler and Anderson demonstrated that regardless of insurance type, costs of services for healthy children were predictable, whereas the costs of services for children with chronic illnesses were underestimated. 5 Although it is logical that a greater economic burden on the payer, family, or both, may affect access to care among chronically ill children, other factors related  RESEARCH AND PRACTICE  
Cohort Selection
The sampling frame consisted of 11492 children aged between 6 and 18 years followed at more than 100 CF centers in the United States that provided care to children. To ensure geographic diversity, 16 CF centers that provided care to a minimum of 75 patients in this age range and experienced or anticipated approximately 50% managed care penetration by the end of the study were invited to participate. Fifteen CF centers agreed to participate. Children from these CF centers were eligible for selection if (1) they were aged 6-18 years as of January 1, 1998, (2) they were examined by a physician at a selected CF center in 1996, and (3) the Cystic Fibrosis Foundation Patient Registry contained data to determine disease severity. Children were not eligible for selection if they were (1) aged younger than 6 years because of the lack of reliable pulmonary function data, (2) pregnant, or (3) the younger affected sibling of a sibling pair. Patients aged 19 years or older were also excluded because a separate, unvalidated questionnaire directed to the patient rather than to the caregiver would have been required. In addition, patients reaching age 21 before the completion of the study would have faced a different set of issues, including changing eligibility for continuation of their insurance coverage or state-assisted programs.
Because disease severity impacts rates of medical service use, patients were stratified by disease severity as having mild disease or advanced disease. Although several scoring systems exist for the clinical setting, [13] [14] [15] [16] they all required some information that was unavailable to us. Because spirometry alone does not reflect all clinical characteristics of children with CF with advanced disease (e.g., children with nutritional failure), we con-vened a panel of CF center directors and representatives from the Cystic Fibrosis Foundation and devised a severity classification using critical data elements obtainable from the national patient registry. These data consisted of pulmonary function status, frequency of intravenous antibiotics, and nutritional status, which included weight, use of caloric supplements, and use of parenteral or enteral feedings. As shown in Table 1 , patients were classified as having "mild disease" if they had all of the characteristics listed. Patients were classified as having "advanced disease" if they had 1or more criteria listed.
To do subgroup analyses by disease severity, we oversampled the advanced disease group. Thus, the initial sample size estimate of 735 consisted of 535 children with advanced disease and 200 with mild disease. The sample size was based on a power of 0.80, an expected 70% response rate at baseline, and a 25% dropout rate by the end of the follow-up period (including a 2% annual mortality rate).
Recruitment
For 8 of the CF centers, central recruitment was required. For these centers, the study coordinating center (SCC) randomly selected potential participants by their unique Cystic Fibrosis Foundation Patient Registry identification number. The identification numbers were forwarded to these CF centers for verification that those patients met eligibility criteria. Afterward, the SCC recruited the patients. The remaining 7 CF centers recruited locally. For these centers, the SCC provided a randomly selected list of eligible identification numbers to the local CF center director, who was responsible for recruiting participants and obtaining informed consent. To avoid re-cruitment bias, the CF center directors were only permitted to enroll patients on the list provided by the SCC. In both central and local recruitment, all selected identification numbers were accounted for by the SCC and placed in 1 of the following categories: (1) participant; (2) refusal; or (3) unable to contact (after 4 attempts).
Data Collection-Caregiver Survey Instrument
We used a survey based on a previously pilot-tested instrument 17 to assess the effect of insurance on access to care rendered by CF centers. At entry into the study, information was collected about the previous 12 months. The 6 follow-up surveys inquired about the 4-month intervals between surveys. We collected the following data elements to evaluate insurance status and use of services: health insurance (policy benefits, co-payments, deductibles, and out-of-pocket health insurance premium costs); perceived barriers to care (receipt of appropriate health care, including distance to a usual source of medical care, transportation difficulties, financial barriers, distance to a CF center, knowledge of available services, and limitations of insurance coverage); use of health care services (use of health care services in the past year and in the past 4 months, including emergency room visits, inpatient hospital stays, use of a physician, and other outpatient services); use of other services (use and payment for home health care, social services, child care, respite care, mental health services, transportation services, medical supplies, respiratory therapy, and caregiver training); use of medications, supplements, and other therapies (use of prescription drugs, enteral and parenteral feedings, home oxygen, surgical consultation, and other therapies); health status characteristics of the child (child's age at diagnosis, comorbid conditions, and duration of CF); sociodemographic characteristics of the parent or caregiver (education, marital status, relationship to CF child, household income, burden of care, and employment status); and sociodemographic characteristics of the child (age, gender, race, and education).
Definition of Managed Care
During their interviews, caregivers were asked the following questions about the child with CF: (1) Do you need to go to your primary care physician first for all medical care?
(2) Can you choose to go to a specialist without a referral? Children were classified as having managed care if the caregiver answered yes to the first question and no to the second question. Otherwise, children were classified as having non-managed care. Because 49 caregivers did not answer either or both questions, their children were not classified. This narrow definition minimizes misclassification of managed care and is consistent with other studies that use self-report health insurance data. [18] [19] [20] However, some plans not meeting our definition still had restrictive characteristics, yet were included in non-managed care. For example, we found that 73.9% of caregivers of children in non-managed care reported that they paid less for medical care if they used physicians on a list provided by their insurance companies.
Analytical Strategy
We evaluated differential attendance at CF centers at entry into the study with a fitted unconditional logistic regression model. A longitudinal data model was fitted for subsequent interviews using generalized estimating equations with an exchangeable correlation matrix to predict the probability of using routine care at the CF center in the interval 4 months. This technique was selected because we wanted to estimate population parameters to compare the impact of managed care. 21 To select potential confounders to be included in the model, we used the change-in-estimate method. 22 The models included an outcome variable (was the child seen at a CF center in last 4 months: yes or no) and predictor variables that included managed care (yes or no), disease severity at baseline (advanced or mild), the CF child's age (aged younger than 13 or aged 13 or more years), the CF child's gender, the primary caregiver's highest education (grade 12 or lower including vocational/trade school or higher than grade 12), the primary caregiver's employment status (working full-or part-time or not working), and annual family income (< $40 000 or ≥ $40 000).
The analytical strategy involved performing univariate analyses with contingency tables to evaluate for confounders, logit plots to visually examine the relationship between the outcome and each predictor variable, and model fitting with the PROC LOGISTIC and PROC GENMOD procedures in SAS version 8.02 (SAS Institute, Inc., Cary, NC). A full model with all possible 2-way interactions was fitted first.
RESULTS
All CF identification numbers in the sampling frame were accounted for, and 630 of 1152 (54.7%) eligible caregivers agreed to participate. These participants represented 85.7% of the prerecruitment estimate of 735. Of the 522 not participating, 383 (73.4%) refused. The 2 most common indications for refusal given were "no interest" and "no time." Of the remaining nonparticipants, 89 (17.0%) were unable to be contacted, and 50 (9.6%) initially agreed to participate but did not return their informed consent. The overall attrition rate was 16%, which was lower than the initially expected 25% dropout rate. At baseline, 63.5% of the cohort was in the non-managed care category and 36.5% had managed care. Although some individuals changed insurance type between interviews 2 and 7, the proportion of participants in the non-managed care category was relatively constant ranging from 62.4% to 68.1%.
As shown in Table 2 , the participating children with CF were not significantly different from those who were eligible but did not participate. As intended, the cohort had more cases of advanced disease than the popula-tion in the Cystic Fibrosis Foundation Patient Registry. The average age of the 630 children with CF was 12.6 ±3.3 (mean ±SD) years, and 314 (49.8%) were male. A total of 421 (66.8%) children were classified as having advanced disease at baseline. As shown in Table 3 , there were no differences in baseline characteristics by managed care, except for the child's gender.
At baseline, logistic regression showed that there were no significant differences in attendance at the CF center by children with managed care (odds ratio [OR] = 0.64; 95% confidence interval [CI] = 0.32, 2.30; P = 0.21) in a model adjusting for the child's age, gender, and disease severity; the caregiver's education and employment status; and family income. The model also included the following significant 2-way interactions: (1) disease severity × child's age; (2) caregiver's education × employment status; and (3) caregiver's education × child's age.
In the longitudinal analysis, the interview number was included along with predictor variables and the most significant 2-way interaction term, which was child's age and interview number. As shown in Table 4 , the 2 variables that were found to be significantly associated with decreased attendance at the CF center were managed care (OR = 0.74; 95% CI = 0.57, 0.98; P = 0.03) and female gender (OR = 0.68; 95% CI = 0.48, 0.97; P = 0.04).
To assess why children did not visit the CF center, caregivers were asked whether not visiting was related to any of the following: (1) unable to obtain a referral from primary care physician or health insurance denied  RESEARCH AND PRACTICE  visit; (2) personal financial reasons (co-payments, deductibles, co-insurance, etc.); (3) transportation difficulties; (4) parent did not feel routine visit was needed; (5) CF center physician did not recommend routine visit;
and (6) other. There were no significant differences by management of care. The most frequently reported reason was "other" (e.g., physician on vacation, child was well, child could not miss school).
DISCUSSION
This was a prospective cohort study that evaluated the effect of managed care on attendance at the CF centers by children aged 6-18 years. To our knowledge, this is the first report describing decreased use to care for children with CF with managed care.
The data showed that children with managed care were significantly less likely to attend CF centers compared with those who had non-managed care. These differences persisted after adjusting for the child's disease severity, age, and gender; the caregiver's education and employment status; and family income. The cohort was not significantly different from children who chose not to participate (Table 2) . Additionally, the cohort was not different from children in the Cystic Fibrosis Foundation Patient Registry with regard to age and gender. By design, there was oversampling of children with advanced disease, which explains the significant differences in disease severity. Given this, the findings should be generalizable to the CF population as a whole.
Our analysis of baseline data indicated that group characteristics were comparable between managed care and non-managed care, with the exception of the child's gender (Table 3) . Also, baseline data showed reduced attendance for children with managed care, although the relationship was not statistically significant. By contrast, the longitudinal analysis showed significantly decreased odds of visiting the CF center in the previous 4month interval (Table 4 ). Whereas baseline data were cross-sectional and more prone to recall bias, longitudinal data were collected every 4 months, more accurately capturing changes in insurance type and features and changes in health care needs.
Our data showed that girls were less likely to attend CF centers. The reasons for this are unclear. Other reports have suggested that socioeconomic status may play a role in differential access to care. 1, 23 In our cohort, there were no significant differences by gender with respect to our socioeconomic markers, which were caregiver education/employment status and family income. However, decreased use may have clinical implications, because girls have more rapid progression of disease and decreased survival, [24] [25] [26] suggesting that they have a greater need for access to expert CF care.
We found that 20% of caregivers and 10% of insurance company representatives stated that they did not know whether the child's plan type was regarded as managed care. In view of potential limitations related to self-report information, 18, 27, 28 we also validated insurance plan characteristics with the insurance customer service representatives listed on the child's insurance card. The κ statistics to assess the level of agreement about various benefits and characteristics of plans ranged from 0.10 to 0.40, indicating poor-to-fair agreement between subscriber and insurance company representative. 29 These findings suggest that the data obtained from insurance company representatives may not be a "gold standard" and should be used with caution. It also raises concerns about the accuracy of information given to caregivers by customer service representatives when caregivers inquire about plan characteristics.
We defined managed care, on the basis of self-report information, as a plan that requires a gatekeeper and does not cover use of a specialist without a referral. Although this is a narrow definition of managed care, consistent with previous reports, [18] [19] [20] it will likely underestimate the influence of managed care because it only captures the major restrictive components of managed care that would prevent a child from accessing the CF center.
Our findings support concerns that managed care may limit access to providers or interventions that are state-of-the-art for CF. We found no differences between Medicaid managed care and private managed care with respect to visiting the CF center. This suggests that it is the plan characteristic and not the funding source that might limit access. Plans that require approval from a gatekeeper have been used to oversee the delivery of care to children with special health care needs. 30 The effect of this system on clinical outcomes is uncertain, although it has been demonstrated that providers are not equally adept at managing chronic illnesses 31 and denying the recommendations of CF center specialists or directing patients to less experienced providers may jeopardize the health of a child with CF. 12 We found that the odds of attending the CF center were 26% lower for children in managed care. Families should consider this when selecting their medical insurance plan.
In addition, insurance companies should recognize that managed care might limit access to specialists at the CF center. It remains to be seen whether managed care also imposes restrictions to other interventions, medications, and therapies recommended by national guidelines. The myriad of plan characteristics in an evolving marketplace necessitates a standard definition of managed care to assess its full impact. Until this occurs, comparing findings across studies will be hampered, and we recommend that the insurance industry, the medical community, and policymakers work together to address this issue. Although our study focused on CF, these issues may be applicable to other chronic illnesses (e.g., cancer, muscular dystrophy, spina bifida) that require a multidisciplinary approach to care.
